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This paper shows how strategic matching generates reputation−building behavior in an
evolutionary chain−store game. Strategic matching means the possibility for an entrant to
choose in a strategic way the local market into which it will move. Players are boundedly
rational and follow behavioral rules simply requiring that the frequency of any strategy
enjoying the highest payoff should never decrease. The model shows how strategic matching,
in preventing the random entries in markets of fighting monopolists, reinforces the reputation
effects. Under some conditions, the Nash equilibrium with reputation effects emerges as the
long−run equilibrium of the evolutionary chain−store game. Using the bounded rationality
set−up offered by evolutionary game theory, the paper follows Selten (1978)'s intuition
underlying the necessity of a limited rationality approach in order to capture reputation
effects.
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o
l
u
t
i
o
n
a
r
y
g
a
m
e
t
h
e
o
r
y
a
n
d
t
h
e
i
n
t
r
o
s
p
e
c
t
i
v
e
a
p
p
r
o
a
c
h
,
s
e
e
K
a
n
d
o
r
i
,
M
a
i
l
a
t
h
a
n
d
R
o
b
(
1
9
9
3
)
a
n
d
S
a
m
u
e
l
s
o
n
(
1
9
9
7
)
.
5
F
o
r
m
o
r
e
d
e
t
a
i
l
s
o
n
t
h
i
s
c
l
a
s
s
o
f
m
a
t
c
h
i
n
g
m
e
c
h
a
n
i
s
m
s
,
s
e
e
F
u
d
e
n
b
e
r
g
a
n
d
L
e
v
i
n
e
(
1
9
9
8
)
.
1r
e
l
a
t
i
v
e
l
y
s
m
a
l
l
s
u
b
p
o
p
u
l
a
t
i
o
n
s
,
w
h
e
r
e
t
h
e
r
e
i
s
i
n
f
r
e
q
u
e
n
t
m
i
g
r
a
t
i
o
n
b
e
t
w
e
e
n
s
u
b
p
o
p
u
l
a
t
i
o
n
s
6
.
B
o
t
h
m
o
d
e
l
s
s
h
a
r
e
t
h
e
a
s
s
u
m
p
t
i
o
n
t
h
a
t
t
h
e
m
a
t
c
h
i
n
g
m
e
c
h
a
n
i
s
m
r
e
l
i
e
s
o
n
a
p
e
r
f
e
c
t
l
y
r
a
n
d
o
m
p
r
o
c
e
s
s
,
r
e
m
o
v
i
n
g
s
t
r
a
t
e
g
i
c
c
o
n
s
i
d
e
r
a
t
i
o
n
s
l
i
k
e
g
r
o
u
p
o
r
p
a
r
t
n
e
r
c
h
o
i
c
e
.
R
e
c
e
n
t
l
y
,
h
o
w
e
v
e
r
,
s
o
m
e
e
v
o
l
u
t
i
o
n
a
r
y
m
o
d
e
l
s
h
a
v
e
i
n
c
l
u
d
e
d
t
h
e
p
o
s
s
i
b
i
l
i
t
y
o
f
s
t
r
a
t
e
g
i
c
c
o
n
s
i
d
e
r
a
t
i
o
n
s
i
n
t
h
e
m
a
t
c
h
i
n
g
p
r
o
c
e
s
s
.
F
o
r
i
n
s
t
a
n
c
e
,
O
e
c
h
s
s
l
e
r
(
1
9
9
7
)
s
t
u
d
i
e
s
t
h
e
c
o
o
r
d
i
n
a
t
i
o
n
p
r
o
b
l
e
m
i
n
a
p
o
p
u
l
a
t
i
o
n
p
a
r
t
i
t
i
o
n
e
d
i
n
t
o
g
r
o
u
p
s
,
w
h
e
r
e
p
l
a
y
e
r
s
c
a
n
,
n
o
t
o
n
l
y
c
h
o
o
s
e
w
h
i
c
h
a
c
t
i
o
n
t
o
t
a
k
e
i
n
t
h
e
g
a
m
e
,
b
u
t
a
l
s
o
w
h
i
c
h
g
r
o
u
p
t
h
e
y
w
a
n
t
t
o
j
o
i
n
.
S
i
m
i
l
a
r
l
y
,
B
e
r
g
s
t
r
o
m
(
2
0
0
2
a
)
e
x
p
l
o
r
e
s
t
h
e
p
o
s
s
i
b
i
l
i
t
y
o
f
p
a
r
t
n
e
r
c
h
o
i
c
e
i
n
a
m
u
l
t
i
p
l
a
y
e
r
p
r
i
s
o
n
e
r
s
’
d
i
l
e
m
m
a
g
a
m
e
w
i
t
h
v
o
l
u
n
t
a
r
y
m
a
t
c
h
i
n
g
.
I
n
t
h
e
s
a
m
e
s
p
i
r
i
t
,
t
h
e
e
v
o
l
u
t
i
o
n
a
r
y
c
h
a
i
n
-
s
t
o
r
e
g
a
m
e
p
r
e
s
e
n
t
e
d
h
e
r
e
c
o
n
s
i
d
e
r
s
t
h
e
p
o
s
s
i
b
i
l
i
t
y
o
f
s
t
r
a
t
e
g
i
c
m
a
t
c
h
i
n
g
o
n
t
h
e
s
i
d
e
o
f
c
o
m
p
e
t
i
t
o
r
s
.
T
h
e
i
n
t
u
i
t
i
o
n
s
u
s
t
a
i
n
i
n
g
t
h
i
s
a
s
s
u
m
p
t
i
o
n
r
e
s
t
s
o
n
t
h
e
m
u
l
t
i
p
l
i
c
i
t
y
o
f
c
h
a
i
n
-
s
t
o
r
e
g
a
m
e
s
o
￿
e
r
e
d
t
o
t
h
e
c
o
m
p
e
t
i
t
o
r
s
b
y
t
h
e
e
v
o
l
u
t
i
o
n
a
r
y
s
e
t
-
u
p
.
D
u
e
t
o
t
h
i
s
m
u
l
t
i
p
l
i
c
i
t
y
,
t
h
e
c
h
o
i
c
e
o
f
a
p
a
r
t
i
c
u
l
a
r
m
o
n
o
p
o
l
i
s
t
b
e
c
o
m
e
s
a
v
a
i
l
a
b
l
e
t
o
t
h
e
p
o
t
e
n
t
i
a
l
c
o
m
p
e
t
i
t
o
r
s
.
T
h
i
s
i
s
w
h
a
t
I
c
a
l
l
s
t
r
a
t
e
g
i
c
m
a
t
c
h
i
n
g
:
t
h
e
p
o
s
s
i
b
i
l
i
t
y
f
o
r
a
n
e
n
t
r
a
n
t
t
o
c
h
o
o
s
e
i
n
a
s
t
r
a
t
e
g
i
c
w
a
y
t
h
e
l
o
c
a
l
m
a
r
k
e
t
i
n
t
o
w
h
i
c
h
i
t
w
i
l
l
m
o
v
e
,
a
c
c
o
r
d
i
n
g
t
o
t
h
e
p
a
s
t
d
e
c
i
s
i
o
n
s
o
f
t
h
e
m
o
n
o
p
o
l
i
s
t
s
.
T
h
e
s
t
r
a
t
e
g
i
c
m
a
t
c
h
i
n
g
a
s
s
u
m
p
t
i
o
n
p
l
a
y
s
a
k
e
y
r
o
l
e
i
n
t
h
e
e
v
o
l
u
t
i
o
n
a
r
y
a
n
a
l
y
s
i
s
o
f
t
h
e
c
h
a
i
n
-
s
t
o
r
e
g
a
m
e
.
I
t
p
e
r
m
i
t
s
t
o
s
e
l
e
c
t
t
h
e
N
a
s
h
e
q
u
i
l
i
b
r
i
u
m
w
i
t
h
r
e
p
u
t
a
t
i
o
n
e
￿
e
c
t
s
a
s
t
h
e
l
o
n
g
-
r
u
n
e
q
u
i
l
i
b
r
i
u
m
o
f
t
h
e
g
a
m
e
.
T
h
u
s
,
t
h
e
m
o
d
e
l
c
a
n
p
r
o
d
u
c
e
a
c
l
e
a
r
-
c
u
t
s
e
l
e
c
t
i
o
n
b
e
t
w
e
e
n
e
q
u
i
l
i
b
r
i
a
b
a
s
e
d
o
n
t
h
e
s
t
r
a
t
e
g
i
c
m
a
t
c
h
i
n
g
a
s
s
u
m
p
t
i
o
n
.
T
h
e
r
e
s
t
o
f
t
h
e
p
a
p
e
r
i
s
o
r
g
a
n
i
z
e
d
a
s
f
o
l
l
o
w
s
:
S
e
c
t
i
o
n
2
r
e
v
i
e
w
s
t
h
e
o
r
i
g
i
n
a
l
S
e
l
t
e
n
’
s
c
h
a
i
n
-
s
t
o
r
e
g
a
m
e
.
S
e
c
t
i
o
n
3
p
r
e
s
e
n
t
s
t
h
e
e
v
o
l
u
t
i
o
n
a
r
y
m
o
d
e
l
w
i
t
h
s
t
r
a
t
e
g
i
c
m
a
t
c
h
i
n
g
.
S
e
c
t
i
o
n
4
e
x
a
m
i
n
e
s
t
h
e
s
e
l
e
c
t
i
o
n
o
r
l
e
a
r
n
i
n
g
m
e
c
h
a
n
i
s
m
o
f
t
h
e
e
v
o
l
u
t
i
o
n
a
r
y
p
r
o
c
e
s
s
,
a
n
d
S
e
c
t
i
o
n
5
s
t
a
t
e
s
t
h
e
r
e
s
u
l
t
s
o
f
t
h
i
s
m
e
c
h
a
n
i
s
m
i
n
t
h
e
c
h
a
i
n
-
s
t
o
r
e
g
a
m
e
.
S
e
c
t
i
o
n
6
s
p
e
c
i
￿
e
s
t
h
e
m
u
t
a
t
i
o
n
m
e
c
h
a
n
i
s
m
a
n
d
i
t
s
r
e
s
u
l
t
s
.
S
e
c
t
i
o
n
7
c
o
n
c
l
u
d
e
s
t
h
e
p
a
p
e
r
.
2
T
h
e
o
r
i
g
i
n
a
l
s
e
t
-
u
p
T
h
e
c
h
a
i
n
-
s
t
o
r
e
g
a
m
e
c
o
n
s
i
d
e
r
a
s
i
t
u
a
t
i
o
n
w
h
e
r
e
a
s
i
n
g
l
e
l
o
n
g
-
r
u
n
i
n
c
u
m
b
e
n
t
￿
r
m
I
f
a
c
e
s
s
e
-
q
u
e
n
t
i
a
l
a
n
d
p
o
t
e
n
t
i
a
l
e
n
t
r
y
b
y
a
s
e
t
o
f
s
h
o
r
t
-
r
u
n
￿
r
m
s
d
e
n
o
t
e
d
C
=
f
1
0
;
:
:
:
;
i
0
;
:
:
:
;
n
0
g
.
P
l
a
y
e
r
I
i
s
o
p
e
r
a
t
i
n
g
n
s
t
o
r
e
s
i
n
d
i
￿
e
r
e
n
t
l
o
c
a
t
i
o
n
s
.
L
e
t
i
r
e
p
r
e
s
e
n
t
s
a
s
t
o
r
e
o
f
p
l
a
y
e
r
I
.
E
a
c
h
p
e
r
i
o
d
,
a
p
o
t
e
n
t
i
a
l
c
o
m
p
e
t
i
t
o
r
i
0
,
w
h
i
c
h
p
l
a
y
s
o
n
l
y
o
n
c
e
b
u
t
o
b
s
e
r
v
e
s
a
l
l
p
r
e
v
i
o
u
s
p
l
a
y
,
c
o
n
f
r
o
n
t
s
t
h
e
d
e
c
i
s
i
o
n
p
r
o
b
l
e
m
d
e
s
c
r
i
b
e
d
i
n
t
h
e
f
o
l
l
o
w
i
n
g
g
a
m
e
:
(
0
,
a
)
(
b
,
c
)
(
d
,
-
1
)
P
l
a
y
e
r
i
’
P
l
a
y
e
r
I
R
E
A
F
w
h
e
r
e
a
,
b
>
0
,
d
<
0
a
n
d
￿
1
<
c
<
a
.
I
n
S
e
l
t
e
n
’
s
g
a
m
e
,
e
a
c
h
c
o
m
p
e
t
i
t
o
r
i
0
h
a
s
t
o
c
h
o
o
s
e
b
e
t
w
e
e
n
t
w
o
a
c
t
i
o
n
s
:
e
n
t
e
r
t
h
e
m
a
r
k
e
t
(
A
c
t
i
o
n
E
)
o
r
n
o
t
e
n
t
e
r
(
R
)
.
I
f
p
l
a
y
e
r
i
0
d
e
c
i
d
e
t
o
e
n
t
e
r
,
t
h
e
￿
r
m
I
h
a
s
t
o
d
e
c
i
d
e
f
o
r
i
t
s
s
t
o
r
e
i
w
h
e
t
h
e
r
i
t
￿
g
h
t
s
t
h
e
e
n
t
r
a
n
t
(
F
)
o
r
i
t
a
c
q
u
i
e
s
c
e
s
t
h
e
e
n
t
r
y
(
A
)
.
W
i
t
h
t
h
e
a
s
s
u
m
p
t
i
o
n
t
h
a
t
t
h
e
g
a
m
e
a
n
d
t
h
e
r
a
t
i
o
n
a
l
i
t
y
o
f
a
l
l
t
h
e
￿
r
m
s
a
r
e
c
o
m
m
o
n
k
n
o
w
l
e
d
g
e
,
S
e
l
t
e
n
(
1
9
7
8
)
p
o
i
n
t
s
o
u
t
t
h
a
t
t
h
e
o
n
l
y
s
u
b
g
a
m
e
-
p
e
r
f
e
c
t
e
q
u
i
l
i
b
r
i
u
m
o
f
t
h
e
g
a
m
e
c
o
r
r
e
s
p
o
n
d
s
t
o
t
h
e
s
i
t
u
a
t
i
o
n
w
h
e
r
e
e
a
c
h
e
n
t
r
a
n
t
c
h
o
o
s
e
s
"
E
"
a
n
d
t
h
e
m
o
n
o
p
o
l
i
s
t
a
c
c
e
p
t
s
t
h
e
e
n
t
r
y
.
T
h
u
s
,
t
h
e
r
e
p
u
t
a
t
i
o
n
e
￿
e
c
t
s
(
t
h
e
N
a
s
h
e
q
u
i
l
i
b
r
i
u
m
i
n
w
h
i
c
h
t
h
e
i
n
c
u
m
b
e
n
t
￿
r
m
￿
g
h
t
s
t
h
e
￿
r
s
t
e
n
t
r
i
e
s
i
n
o
r
d
e
r
t
o
d
e
t
e
r
t
h
e
n
e
x
t
o
n
e
s
)
d
o
n
o
t
e
m
e
r
g
e
a
s
a
r
a
t
i
o
n
a
l
b
e
h
a
v
i
o
r
i
n
t
h
e
g
a
m
e
.
6
B
i
o
l
o
g
i
s
t
s
c
a
l
l
t
h
i
s
c
l
a
s
s
o
f
m
o
d
e
l
s
H
a
y
s
t
a
c
k
m
o
d
e
l
s
.
S
e
e
B
e
r
g
s
t
r
o
m
(
2
0
0
2
b
)
.
23
A
n
e
v
o
l
u
t
i
o
n
a
r
y
m
o
d
e
l
w
i
t
h
s
t
r
a
t
e
g
i
c
m
a
t
c
h
i
n
g
T
h
i
s
s
e
c
t
i
o
n
i
n
s
e
r
t
s
t
h
e
c
h
a
i
n
-
s
t
o
r
e
g
a
m
e
i
n
t
o
a
n
e
v
o
l
u
t
i
o
n
a
r
y
s
e
t
u
p
.
I
u
s
e
t
h
e
m
o
d
e
l
d
e
v
e
l
-
o
p
e
d
i
n
R
o
b
s
o
n
a
n
d
V
e
g
a
-
R
e
d
o
n
d
o
(
1
9
9
6
)
t
o
w
h
i
c
h
I
a
d
d
t
h
e
p
o
s
s
i
b
i
l
i
t
y
o
f
s
t
r
a
t
e
g
i
c
m
a
t
c
h
i
n
g
.
A
s
s
u
m
e
t
h
a
t
t
h
e
r
e
a
r
e
l
a
r
g
e
b
u
t
￿
n
i
t
e
s
e
t
s
o
f
c
o
m
p
e
t
i
t
o
r
s
a
n
d
m
o
n
o
p
o
l
i
s
t
s
;
d
e
n
o
t
e
t
h
e
s
e
s
e
t
s
r
e
s
p
e
c
t
i
v
e
l
y
C
=
f
1
0
;
:
:
:
;
i
0
;
:
:
:
;
n
0
g
a
n
d
M
=
f
1
;
:
:
:
;
I
;
:
:
:
;
N
g
,
w
i
t
h
n
0
=
N
n
.
P
l
a
y
e
r
I
r
e
p
r
e
s
e
n
t
s
a
c
h
a
i
n
-
s
t
o
r
e
a
s
d
e
s
c
r
i
b
e
d
i
n
S
e
c
t
i
o
n
2
.
T
h
e
s
t
o
r
e
s
l
o
c
a
t
i
o
n
s
o
f
e
a
c
h
p
l
a
y
e
r
I
a
r
e
i
n
d
i
c
a
t
e
d
b
y
￿
i
I
=
(
x
i
I
;
y
i
I
)
w
h
e
r
e
￿
i
I
2
R
2
.
L
e
t
￿
I
=
f
￿
1
I
;
:
:
:
;
￿
i
I
;
:
:
:
;
￿
n
I
g
b
e
t
h
e
l
o
c
a
t
i
o
n
s
p
r
o
￿
l
e
o
f
I
w
i
t
h
￿
i
I
6
=
￿
j
I
8
i
;
j
.
T
h
e
n
,
￿
=
f
￿
I
g
I
2
M
i
s
t
h
e
s
e
t
o
f
a
l
l
p
o
s
s
i
b
l
e
m
a
r
k
e
t
p
o
i
n
t
s
.
A
s
i
n
t
h
e
o
r
i
g
i
n
a
l
g
a
m
e
,
m
o
n
o
p
o
l
i
s
t
s
f
a
c
e
a
s
e
t
o
f
p
o
t
e
n
t
i
a
l
c
o
m
p
e
t
i
t
o
r
s
.
T
i
m
e
i
s
m
e
a
s
u
r
e
d
d
i
s
c
r
e
t
e
l
y
a
n
d
i
n
d
e
x
e
d
b
y
t
=
1
;
2
;
3
:
:
:
.
A
t
p
e
r
i
o
d
t
,
p
l
a
y
e
r
i
0
2
C
i
s
p
a
i
r
e
d
w
i
t
h
a
m
a
r
k
e
t
p
o
i
n
t
￿
i
I
2
￿
t
o
p
l
a
y
t
h
e
o
n
e
-
s
h
o
t
c
h
a
i
n
-
s
t
o
r
e
g
a
m
e
d
e
s
c
r
i
b
e
d
i
n
S
e
c
t
i
o
n
2
.
T
h
e
m
a
t
c
h
i
n
g
t
a
k
e
s
p
l
a
c
e
a
c
c
o
r
d
i
n
g
t
o
t
h
e
f
o
l
l
o
w
i
n
g
m
a
t
c
h
i
n
g
p
r
o
c
e
s
s
.
W
i
t
h
p
r
o
b
a
b
i
l
i
t
y
￿
,
e
a
c
h
c
o
m
p
e
t
i
t
o
r
i
0
2
C
c
h
o
o
s
e
s
i
n
a
s
t
r
a
t
e
g
i
c
w
a
y
(
i
.
e
.
,
a
c
c
o
r
d
i
n
g
t
o
i
t
s
e
x
p
e
c
t
a
t
i
o
n
s
a
b
o
u
t
t
h
e
m
o
n
o
p
o
l
i
s
t
’
s
s
t
r
a
t
e
g
y
)
a
m
a
r
k
e
t
p
o
i
n
t
￿
i
I
2
￿
.
T
h
i
s
i
s
c
a
l
l
e
d
s
t
r
a
t
e
g
i
c
m
a
t
c
h
i
n
g
7
.
W
i
t
h
t
h
e
c
o
m
p
l
e
m
e
n
t
a
r
y
p
r
o
b
a
b
i
l
i
t
y
1
￿
￿
,
e
a
c
h
c
o
m
p
e
t
i
t
o
r
i
0
2
C
i
s
r
a
n
d
o
m
l
y
m
a
t
c
h
e
d
w
i
t
h
a
m
a
r
k
e
t
p
o
i
n
t
￿
i
I
2
￿
.
T
h
i
s
i
s
c
a
l
l
e
d
r
a
n
d
o
m
m
a
t
c
h
i
n
g
.
N
o
t
i
c
e
t
h
a
t
m
o
n
o
p
o
l
i
s
t
s
c
a
n
n
o
t
c
h
o
o
s
e
a
p
a
r
t
i
c
u
l
a
r
c
o
m
p
e
t
i
t
o
r
a
n
d
t
h
e
n
,
f
r
o
m
t
h
e
i
r
p
o
i
n
t
o
f
v
i
e
w
,
t
h
e
m
a
t
c
h
i
n
g
o
n
l
y
f
o
l
l
o
w
s
a
r
a
n
d
o
m
p
r
o
c
e
s
s
.
T
h
e
s
e
t
s
C
=
f
1
0
;
:
:
:
;
i
0
;
:
:
:
;
n
0
g
a
n
d
M
=
f
1
;
:
:
:
;
I
;
:
:
:
;
N
g
e
v
o
l
v
e
i
n
t
h
e
l
o
n
g
-
r
u
n
a
c
c
o
r
d
i
n
g
t
o
e
n
t
r
y
a
n
d
e
x
i
t
o
f
￿
r
m
s
.
A
c
h
a
i
n
-
s
t
o
r
e
g
a
m
e
e
n
d
s
w
h
e
n
e
a
c
h
m
a
r
k
e
t
p
o
i
n
t
￿
i
I
2
￿
i
I
h
a
s
b
e
e
n
e
n
t
e
r
e
d
.
I
n
t
h
i
s
c
a
s
e
,
I
a
s
s
u
m
e
t
h
a
t
p
l
a
y
e
r
I
i
s
r
e
p
l
a
c
e
d
w
i
t
h
a
n
e
w
c
h
a
i
n
-
s
t
o
r
e
i
n
M
s
o
t
h
a
t
t
h
e
s
i
z
e
o
f
t
h
e
s
e
t
r
e
m
a
i
n
s
s
t
a
b
l
e
.
S
i
m
i
l
a
r
l
y
,
c
o
m
p
e
t
i
t
o
r
s
r
e
g
u
l
a
r
l
y
l
e
a
v
e
t
h
e
g
a
m
e
a
n
d
a
r
e
r
e
p
l
a
c
e
d
w
i
t
h
n
e
w
p
l
a
y
e
r
s
.
8
I
n
a
n
e
v
o
l
u
t
i
o
n
a
r
y
m
o
d
e
l
,
w
e
a
r
e
i
n
t
e
r
e
s
t
e
d
b
y
t
h
e
d
e
s
c
r
i
p
t
i
o
n
o
f
t
h
e
s
t
r
a
t
e
g
i
c
b
e
h
a
v
i
o
r
a
d
o
p
t
e
d
b
y
t
h
e
p
l
a
y
e
r
s
i
n
t
h
e
l
o
n
g
-
r
u
n
.
L
e
t
z
t
=
(
z
c
t
;
z
m
t
)
2
Z
￿
f
z
=
(
z
c
;
z
m
)
:
0
￿
z
c
￿
n
0
;
0
￿
z
m
￿
N
g
b
e
t
h
e
s
t
a
t
e
a
t
t
o
f
t
h
e
e
v
o
l
u
t
i
o
n
a
r
y
d
y
n
a
m
i
c
s
,
w
h
e
r
e
z
c
t
a
n
d
z
m
t
r
e
p
r
e
s
e
n
t
r
e
s
p
e
c
t
i
v
e
l
y
t
h
e
n
u
m
b
e
r
o
f
p
l
a
y
e
r
s
u
s
i
n
g
R
i
n
C
a
n
d
u
s
i
n
g
F
i
n
M
.
F
o
r
c
o
n
v
e
n
i
e
n
c
e
,
s
t
a
t
e
s
z
1
=
(
n
0
;
N
)
a
n
d
z
2
=
(
0
;
0
)
w
i
l
l
b
e
d
i
r
e
c
t
l
y
w
r
i
t
t
e
n
z
1
=
(
R
;
F
)
a
n
d
z
2
=
(
E
;
A
)
.
T
h
e
e
v
o
l
u
t
i
o
n
o
f
s
t
a
t
e
z
t
i
s
r
e
a
l
i
z
e
d
v
i
a
t
w
o
d
i
￿
e
r
e
n
t
m
e
c
h
a
n
i
s
m
s
:
s
e
l
e
c
t
i
o
n
a
n
d
m
u
t
a
t
i
o
n
.
I
n
t
h
e
n
e
x
t
s
e
c
t
i
o
n
,
I
p
r
e
s
e
n
t
t
h
e
s
e
l
e
c
t
i
o
n
m
e
c
h
a
n
i
s
m
.
M
u
t
a
t
i
o
n
s
a
r
e
c
o
n
s
i
d
e
r
e
d
i
n
S
e
c
t
i
o
n
6
.
4
T
h
e
s
e
l
e
c
t
i
o
n
m
e
c
h
a
n
i
s
m
T
h
e
s
e
l
e
c
t
i
o
n
c
o
m
p
o
n
e
n
t
o
f
t
h
e
d
y
n
a
m
i
c
s
d
e
s
c
r
i
b
e
s
h
o
w
p
l
a
y
e
r
s
c
h
o
o
s
e
t
h
e
i
r
s
t
r
a
t
e
g
i
e
s
.
T
h
e
y
a
r
e
a
s
s
u
m
e
d
t
o
b
e
m
y
o
p
i
c
9
a
n
d
a
d
a
p
t
i
v
e
.
T
h
u
s
,
a
g
e
n
t
s
d
o
n
o
t
f
o
r
m
e
x
p
e
c
t
a
t
i
o
n
s
a
b
o
u
t
t
h
e
f
u
t
u
r
e
c
o
u
r
s
e
o
f
p
l
a
y
a
n
d
s
i
m
p
l
y
t
a
k
e
i
n
t
o
a
c
c
o
u
n
t
t
h
e
d
e
c
i
s
i
o
n
s
m
a
d
e
i
n
t
h
e
p
a
s
t
t
o
d
e
t
e
r
m
i
n
e
t
h
e
i
r
s
t
r
a
t
e
g
i
e
s
.
T
h
i
s
m
e
a
n
s
t
h
a
t
c
h
a
n
g
i
n
g
f
r
o
m
o
n
e
s
t
r
a
t
e
g
y
t
o
a
n
o
t
h
e
r
i
s
d
i
c
t
a
t
e
d
b
y
s
u
c
h
c
o
n
s
i
d
e
r
a
t
i
o
n
s
a
s
:
H
o
w
w
e
l
l
d
o
I
p
e
r
f
o
r
m
c
o
m
p
a
r
e
d
t
o
t
h
e
o
t
h
e
r
p
l
a
y
e
r
s
?
W
h
a
t
i
s
t
h
e
s
t
r
a
t
-
e
g
y
u
s
e
d
b
y
t
h
e
m
o
s
t
s
u
c
c
e
s
s
f
u
l
p
l
a
y
e
r
o
r
w
h
a
t
i
s
t
h
e
s
t
r
a
t
e
g
y
w
i
t
h
t
h
e
h
i
g
h
e
s
t
a
v
e
r
a
g
e
p
a
y
o
￿
?
L
e
t
e
t
=
(
e
1
0
t
;
:
:
:
;
e
i
0
t
;
:
:
:
;
e
n
0
t
)
b
e
t
h
e
s
t
r
a
t
e
g
y
-
p
r
o
￿
l
e
o
f
t
h
e
c
o
m
p
e
t
i
t
o
r
s
a
t
p
e
r
i
o
d
t
,
a
n
d
d
e
n
o
t
e
b
y
￿
C
;
t
=
(
￿
1
0
t
;
:
:
:
;
￿
i
0
t
;
:
:
:
;
￿
n
0
t
)
t
h
e
c
o
r
r
e
s
p
o
n
d
i
n
g
p
a
y
o
￿
-
p
r
o
￿
l
e
.
I
n
t
h
e
s
a
m
e
w
a
y
,
m
t
=
(
m
1
t
;
:
:
:
;
m
I
t
;
:
:
:
;
m
n
t
)
r
e
p
r
e
s
e
n
t
s
t
h
e
s
t
r
a
t
e
g
y
-
p
r
o
￿
l
e
o
f
t
h
e
i
n
c
u
m
b
e
n
t
￿
r
m
s
a
t
p
e
r
i
o
d
t
,
w
i
t
h
m
I
t
2
f
A
;
F
g
.
I
t
i
s
f
u
r
t
h
e
r
a
s
s
u
m
e
d
t
h
a
t
e
a
c
h
s
t
o
r
e
i
f
o
l
l
o
w
s
t
h
e
s
t
r
a
t
e
g
y
c
h
o
s
e
n
b
y
p
l
a
y
e
r
I
.
I
f
p
l
a
y
e
r
I
f
a
c
e
s
n
o
e
￿
e
c
t
i
v
e
e
n
t
r
y
a
t
t
t
h
e
n
i
t
s
s
t
r
a
t
e
g
y
a
t
t
i
s
t
h
e
l
a
s
t
o
n
e
u
s
e
d
w
h
e
n
c
o
n
f
r
o
n
t
e
d
w
i
t
h
a
n
e
n
t
r
y
.
W
h
e
n
s
t
r
a
t
e
g
i
c
m
a
t
c
h
i
n
g
i
s
a
v
a
i
l
a
b
l
e
(
p
r
o
b
a
b
i
l
i
t
y
￿
)
,
p
l
a
y
e
r
i
0
2
C
o
b
s
e
r
v
e
s
m
t
￿
1
a
n
d
c
o
m
p
u
t
e
s
a
m
y
o
p
i
c
b
e
s
t
r
e
p
l
y
.
H
i
s
s
t
r
a
t
e
g
y
c
o
n
s
i
s
t
s
o
f
c
h
o
o
s
i
n
g
a
n
a
c
t
i
o
n
a
i
0
t
2
f
E
;
R
g
a
n
d
7
S
e
e
S
e
c
t
i
o
n
1
.
8
T
h
i
s
r
e
p
r
e
s
e
n
t
s
a
n
e
c
o
n
o
m
i
c
i
n
t
e
r
p
r
e
t
a
t
i
o
n
o
f
m
u
t
a
t
i
o
n
p
h
e
n
o
m
e
n
o
n
.
S
e
e
C
a
n
n
i
n
g
(
1
9
8
9
)
a
n
d
S
e
c
t
i
o
n
6
.
9
O
n
t
h
e
j
u
s
t
i
￿
c
a
t
i
o
n
o
f
t
h
e
m
y
o
p
i
c
a
s
s
u
m
p
t
i
o
n
,
s
e
e
t
h
e
e
n
d
o
f
t
h
i
s
s
e
c
t
i
o
n
.
3o
f
s
e
l
e
c
t
i
n
g
a
m
a
r
k
e
t
p
o
i
n
t
￿
i
I
2
￿
.
1
0
F
o
r
m
a
l
l
y
,
p
l
a
y
e
r
i
0
’
s
s
t
r
a
t
e
g
y
i
s
a
c
o
u
p
l
e
e
i
0
t
=
(
a
i
0
t
;
￿
i
I
)
.
L
e
t
￿
i
0
(
e
i
0
;
m
I
;
n
0
i
)
2
R
b
e
t
h
e
p
a
y
o
￿
f
u
n
c
t
i
o
n
o
f
p
l
a
y
e
r
i
0
,
w
i
t
h
n
0
i
t
h
e
n
u
m
b
e
r
o
f
c
o
m
p
e
t
i
t
o
r
s
c
h
o
o
s
i
n
g
￿
i
I
.
I
a
s
s
u
m
e
t
h
a
t
￿
i
0
(
(
E
;
￿
i
I
)
;
m
I
;
n
0
i
)
￿
d
i
f
n
0
i
>
0
.
T
h
i
s
m
e
a
n
s
t
h
a
t
t
h
e
e
n
t
r
y
o
f
m
o
r
e
t
h
a
n
o
n
e
e
n
t
r
a
n
t
i
n
t
h
e
s
a
m
e
m
a
r
k
e
t
￿
i
I
2
￿
r
e
m
o
v
e
s
t
h
e
e
x
p
e
c
t
e
d
g
a
i
n
o
f
t
h
e
m
o
n
o
p
o
l
i
s
t
’
s
a
c
q
u
i
e
s
c
e
n
c
e
f
o
r
t
h
e
e
n
t
r
a
n
t
s
.
I
n
p
e
r
i
o
d
t
,
p
l
a
y
e
r
i
0
2
C
s
e
l
e
c
t
s
a
s
t
r
a
t
e
g
y
e
i
0
t
=
(
a
i
0
t
;
￿
i
I
)
t
h
a
t
s
a
t
i
s
￿
e
s
t
h
e
b
e
h
a
v
i
o
r
a
l
r
u
l
e
e
i
t
2
a
r
g
m
a
x
a
;
￿
￿
i
0
(
e
i
0
t
;
m
I
t
￿
1
;
n
0
i
)
:
(
1
)
I
n
t
h
i
s
p
r
o
g
r
a
m
,
p
l
a
y
e
r
i
0
￿
r
s
t
l
y
c
h
o
o
s
e
s
a
m
y
o
p
i
c
b
e
s
t
r
e
p
l
y
t
o
e
a
c
h
o
f
t
h
e
o
p
p
o
n
e
n
t
s
t
r
a
t
e
g
i
e
s
i
n
m
t
￿
1
;
n
a
m
e
l
y
p
l
a
y
e
r
i
0
c
o
n
s
t
r
u
c
t
s
a
l
l
t
h
e
p
o
s
s
i
b
l
e
c
o
u
p
l
e
s
(
a
i
0
t
;
￿
i
I
)
;
h
e
t
h
e
n
c
h
o
o
s
e
s
a
m
o
n
g
t
h
e
m
t
h
e
o
n
e
m
a
x
i
m
i
z
i
n
g
i
t
s
p
a
y
o
￿
f
u
n
c
t
i
o
n
.
W
i
t
h
t
h
e
p
r
o
b
a
b
i
l
i
t
y
1
￿
￿
,
p
l
a
y
e
r
i
0
2
C
i
s
r
a
n
d
o
m
l
y
m
a
t
c
h
e
d
w
i
t
h
a
m
a
r
k
e
t
p
o
i
n
t
￿
i
I
2
￿
.
G
i
v
e
n
a
n
y
z
t
=
(
z
c
t
;
z
m
t
)
2
Z
,
l
e
t
~
r
t
b
e
t
h
e
r
a
n
d
o
m
v
a
r
i
a
b
l
e
d
e
s
c
r
i
b
i
n
g
t
h
e
m
a
t
c
h
i
n
g
p
r
o
c
e
s
s
a
t
t
i
m
e
t
b
e
t
w
e
e
n
c
o
m
p
e
t
i
t
o
r
s
a
n
d
m
o
n
o
p
o
l
i
s
t
s
.
A
r
e
a
l
i
z
a
t
i
o
n
r
t
o
f
~
r
t
r
e
p
r
e
s
e
n
t
s
t
h
e
s
e
t
o
f
n
u
m
b
e
r
s
r
k
;
l
;
t
￿
0
,
w
i
t
h
k
=
R
;
E
a
n
d
l
=
A
;
F
.
T
h
e
n
u
m
b
e
r
o
f
p
a
i
r
i
n
g
s
b
e
t
w
e
e
n
k
-
u
s
e
r
s
a
n
d
l
-
u
s
e
r
s
a
t
t
i
s
t
h
e
n
r
k
;
l
;
t
.
1
1
T
h
e
s
u
p
p
o
r
t
o
f
~
r
t
i
s
d
e
n
o
t
e
d
P
(
z
t
)
.
T
h
e
r
a
n
d
o
m
a
v
e
r
a
g
e
p
a
y
o
￿
s
f
o
r
e
a
c
h
s
t
r
a
t
e
g
y
a
r
e
g
i
v
e
n
b
y
:
￿
￿
E
(
z
t
;
r
t
)
=
b
r
E
;
A
;
t
+
d
r
E
;
F
;
t
n
0
￿
z
c
t
;
a
n
d
￿
￿
R
(
z
t
;
r
t
)
=
0
;
w
i
t
h
n
0
￿
z
c
t
=
r
E
;
A
;
t
+
r
E
;
F
;
t
.
T
h
e
e
v
o
l
u
t
i
o
n
o
f
z
c
,
t
h
e
n
u
m
b
e
r
o
f
c
o
m
p
e
t
i
t
o
r
s
c
h
o
o
s
i
n
g
R
,
s
a
t
i
s
￿
e
s
t
h
e
f
o
l
l
o
w
i
n
g
r
e
s
t
r
i
c
t
i
o
n
s
,
z
c
t
=
￿
￿
z
c
t
￿
1
i
f
￿
￿
E
(
z
t
;
r
t
)
<
0
,
￿
z
c
t
￿
1
i
f
￿
￿
E
(
z
t
;
r
t
)
>
0
,
(
2
)
w
i
t
h
z
c
2
f
1
;
:
:
:
;
n
0
￿
1
g
.
1
2
T
h
i
s
l
a
t
t
e
r
r
e
s
t
r
i
c
t
i
o
n
e
n
s
u
r
e
s
t
h
a
t
t
h
e
p
a
y
o
￿
s
a
r
e
w
e
l
l
d
e
￿
n
e
d
a
n
d
t
h
a
t
s
t
r
i
c
t
i
n
e
q
u
a
l
i
t
i
e
s
a
r
e
f
e
a
s
i
b
l
e
.
T
h
e
s
e
l
e
c
t
i
o
n
m
e
c
h
a
n
i
s
m
l
e
a
d
i
n
g
m
o
n
o
p
o
l
i
s
t
s
d
e
c
i
s
i
o
n
s
i
s
s
i
m
i
l
a
r
t
o
t
h
o
s
e
o
f
c
o
m
p
e
t
i
t
o
r
s
i
n
t
h
e
c
a
s
e
o
f
r
a
n
d
o
m
m
a
t
c
h
i
n
g
.
T
h
e
a
v
e
r
a
g
e
p
a
y
o
￿
s
a
r
e
g
i
v
e
n
b
y
:
￿
￿
A
(
z
t
;
r
t
)
=
a
r
A
;
R
;
t
+
c
r
A
;
E
;
t
n
(
N
￿
z
m
t
)
;
a
n
d
￿
￿
F
(
z
t
;
r
t
)
=
a
r
F
;
R
;
t
￿
r
F
;
E
;
t
n
z
m
t
:
T
h
e
e
v
o
l
u
t
i
o
n
o
f
z
m
,
t
h
e
n
u
m
b
e
r
o
f
m
o
n
o
p
o
l
i
s
t
s
c
h
o
o
s
i
n
g
F
,
s
a
t
i
s
￿
e
s
t
h
e
f
o
l
l
o
w
i
n
g
r
e
s
t
r
i
c
t
i
o
n
s
,
z
m
t
=
￿
￿
z
m
t
￿
1
i
f
￿
￿
F
(
z
t
;
r
t
)
>
￿
￿
A
(
z
t
;
r
t
)
,
￿
z
m
t
￿
1
i
f
￿
￿
F
(
z
t
;
r
t
)
>
￿
￿
A
(
z
t
;
r
t
)
,
(
3
)
w
i
t
h
z
m
2
f
1
;
:
:
:
;
N
￿
1
g
.
T
h
i
s
f
o
r
m
u
l
a
t
i
o
n
o
f
t
h
e
s
e
l
e
c
t
i
o
n
m
e
c
h
a
n
i
s
m
i
s
v
e
r
y
￿
e
x
i
b
l
e
s
i
n
c
e
i
t
m
e
a
n
s
o
n
l
y
t
h
a
t
t
h
e
f
r
e
q
u
e
n
c
y
o
f
a
n
y
s
t
r
a
t
e
g
y
e
n
j
o
y
i
n
g
t
h
e
h
i
g
h
e
s
t
p
a
y
o
￿
s
h
o
u
l
d
n
e
v
e
r
d
e
c
r
e
a
s
e
1
3
.
O
n
e
p
o
s
s
i
b
l
e
1
0
F
o
l
l
o
w
i
n
g
O
e
c
h
s
s
l
e
r
(
1
9
9
7
)
,
E
a
n
d
R
a
r
e
c
a
l
l
e
d
a
c
t
i
o
n
s
s
i
n
c
e
i
n
o
u
r
m
o
d
e
l
o
f
s
t
r
a
t
e
g
i
c
m
a
t
c
h
i
n
g
c
o
m
p
e
t
i
t
o
r
s
s
t
r
a
t
e
g
y
i
n
d
i
c
a
t
e
s
b
o
t
h
t
h
e
c
h
o
i
c
e
o
f
a
l
o
c
a
t
i
o
n
a
n
d
o
f
a
n
a
c
t
i
o
n
.
1
1
E
v
e
r
y
p
o
s
s
i
b
l
e
w
a
y
o
f
p
a
i
r
i
n
g
k
-
u
s
e
r
s
a
n
d
l
-
u
s
e
r
s
i
s
a
s
s
u
m
e
d
t
o
b
e
e
q
u
a
l
l
y
l
i
k
e
l
y
.
1
2
I
n
c
a
s
e
o
f
i
d
e
n
t
i
c
a
l
a
v
e
r
a
g
e
p
a
y
o
￿
s
,
p
l
a
y
e
r
s
b
e
h
a
v
i
o
r
c
a
n
b
e
s
p
e
c
i
￿
e
d
i
n
a
n
y
a
r
b
i
t
r
a
r
y
m
a
n
n
e
r
,
a
s
t
h
e
r
a
n
d
o
m
c
h
o
i
c
e
o
f
a
s
t
r
a
t
e
g
y
.
1
3
I
t
i
s
c
l
o
s
e
t
o
t
h
e
n
o
t
i
o
n
o
f
p
a
y
o
￿
m
o
n
o
t
o
n
i
c
d
y
n
a
m
i
c
s
d
e
￿
n
e
d
b
y
W
e
i
b
u
l
l
(
1
9
9
5
)
.
4i
n
t
e
r
p
r
e
t
a
t
i
o
n
i
s
t
h
a
t
p
l
a
y
e
r
s
’
d
e
c
i
s
i
o
n
s
a
r
e
a
n
i
m
i
t
a
t
i
o
n
p
r
o
c
e
s
s
w
h
e
r
e
p
e
o
p
l
e
l
e
a
r
n
w
h
a
t
a
r
e
g
o
o
d
s
t
r
a
t
e
g
i
e
s
b
y
o
b
s
e
r
v
i
n
g
w
h
a
t
h
a
s
w
o
r
k
e
d
w
e
l
l
f
o
r
o
t
h
e
r
p
e
o
p
l
e
.
W
h
a
t
s
u
p
p
o
r
t
s
t
h
e
d
i
￿
e
r
e
n
t
b
e
h
a
v
i
o
r
a
s
s
u
m
e
d
b
e
t
w
e
e
n
￿
r
a
n
d
o
m
￿
a
n
d
￿
s
t
r
a
t
e
g
i
c
￿
c
o
m
p
e
t
i
t
o
r
s
?
T
h
i
s
d
i
￿
e
r
e
n
c
e
r
e
l
i
e
s
o
n
t
h
e
i
n
f
o
r
m
a
t
i
o
n
u
s
e
d
b
y
e
a
c
h
c
a
t
e
g
o
r
y
o
f
c
o
m
p
e
t
i
t
o
r
s
.
I
n
t
h
e
c
a
s
e
o
f
r
a
n
d
o
m
m
a
t
c
h
i
n
g
,
p
l
a
y
e
r
s
o
n
l
y
u
s
e
g
l
o
b
a
l
i
n
f
o
r
m
a
t
i
o
n
o
n
t
h
e
b
e
h
a
v
i
o
r
o
f
￿
r
m
s
,
t
h
a
t
i
s
i
n
f
o
r
m
a
t
i
o
n
c
o
n
c
e
r
n
i
n
g
a
n
i
n
d
u
s
t
r
y
c
o
n
t
a
i
n
i
n
g
s
e
v
e
r
a
l
i
n
c
u
m
b
e
n
t
￿
r
m
s
.
O
n
t
h
e
o
t
h
e
r
h
a
n
d
,
s
t
r
a
t
e
g
i
c
c
o
m
p
e
t
i
t
o
r
s
u
s
e
m
o
r
e
p
r
e
c
i
s
e
i
n
f
o
r
m
a
t
i
o
n
c
o
n
c
e
r
n
i
n
g
e
a
c
h
￿
r
m
o
f
a
n
i
n
d
u
s
t
r
y
c
o
n
s
i
d
e
r
e
d
a
s
i
n
d
e
p
e
n
d
e
n
t
.
N
o
t
i
c
e
a
l
s
o
t
h
a
t
t
h
e
b
e
s
t
r
e
p
l
y
d
y
n
a
m
i
c
s
o
f
s
t
r
a
t
e
g
i
c
c
o
m
p
e
t
i
t
o
r
s
n
e
e
d
s
m
o
r
e
i
n
f
o
r
m
a
t
i
o
n
t
h
a
n
t
h
e
i
m
i
t
a
t
i
v
e
p
r
o
c
e
s
s
.
T
h
e
l
a
t
t
e
r
i
s
u
s
u
a
l
l
y
i
n
t
e
r
p
r
e
t
e
d
a
s
t
h
e
i
d
e
a
t
h
a
t
t
h
e
w
o
r
l
d
i
s
a
c
o
m
p
l
i
c
a
t
e
d
p
l
a
c
e
w
h
e
r
e
a
g
e
n
t
s
c
a
n
n
o
t
c
a
l
c
u
l
a
t
e
t
h
e
b
e
s
t
r
e
s
p
o
n
s
e
s
t
o
t
h
e
i
r
e
n
v
i
r
o
n
m
e
n
t
.
T
h
e
r
e
f
o
r
e
o
n
e
c
a
n
a
r
g
u
e
t
h
a
t
c
o
m
p
e
t
i
t
o
r
s
d
o
n
o
t
h
a
v
e
t
h
e
s
a
m
e
a
c
c
e
s
s
t
o
i
n
f
o
r
m
a
t
i
o
n
,
a
n
d
t
h
u
s
d
o
n
o
t
u
s
e
t
h
e
s
a
m
e
b
e
h
a
v
i
o
r
a
l
r
u
l
e
s
.
T
h
e
d
y
n
a
m
i
c
s
j
u
s
t
d
e
s
c
r
i
b
e
d
a
l
l
o
w
s
o
m
e
i
m
p
o
r
t
a
n
t
i
n
e
r
t
i
a
i
n
s
t
r
a
t
e
g
y
a
d
j
u
s
t
m
e
n
t
.
I
n
d
e
e
d
,
e
v
o
l
u
t
i
o
n
a
r
y
m
o
d
e
l
s
a
s
s
u
m
e
t
h
a
t
n
o
t
a
l
l
a
g
e
n
t
s
r
e
a
c
t
i
n
s
t
a
n
t
a
n
e
o
u
s
l
y
t
o
t
h
e
i
r
e
n
v
i
r
o
n
m
e
n
t
b
u
t
r
a
t
h
e
r
g
r
a
d
u
a
l
l
y
a
d
j
u
s
t
t
h
e
i
r
s
t
r
a
t
e
g
y
f
o
l
l
o
w
i
n
g
t
h
e
s
e
l
e
c
t
i
o
n
m
e
c
h
a
n
i
s
m
.
I
n
e
r
t
i
a
i
s
a
n
i
m
p
o
r
t
a
n
t
a
s
p
e
c
t
o
f
t
h
e
e
v
o
l
u
t
i
o
n
a
r
y
d
y
n
a
m
i
c
s
s
i
n
c
e
i
t
o
￿
e
r
s
a
g
o
o
d
j
u
s
t
i
￿
c
a
t
i
o
n
o
f
m
y
o
p
i
c
b
e
h
a
v
i
o
r
:
a
s
p
l
a
y
e
r
s
k
n
o
w
t
h
a
t
o
n
l
y
a
s
m
a
l
l
s
e
g
m
e
n
t
o
f
a
g
e
n
t
s
c
h
a
n
g
e
s
i
t
s
a
c
t
i
o
n
s
,
s
t
r
a
t
e
g
i
e
s
t
h
a
t
p
r
o
v
e
t
o
b
e
e
￿
e
c
t
i
v
e
t
o
d
a
y
a
r
e
l
i
k
e
l
y
t
o
r
e
m
a
i
n
e
￿
e
c
t
i
v
e
i
n
t
h
e
n
e
a
r
f
u
t
u
r
e
.
A
c
c
o
r
d
i
n
g
l
y
,
I
d
o
n
o
t
c
o
n
s
i
d
e
r
t
h
a
t
a
l
l
p
l
a
y
e
r
s
s
i
m
u
l
t
a
n
e
o
u
s
l
y
a
d
j
u
s
t
t
h
e
i
r
s
t
r
a
t
e
g
y
a
t
e
a
c
h
p
e
r
i
o
d
t
.
R
a
t
h
e
r
,
I
a
s
s
u
m
e
t
h
a
t
t
h
e
r
e
i
s
s
o
m
e
i
n
e
r
t
i
a
i
n
t
h
e
l
e
a
r
n
i
n
g
p
r
o
c
e
s
s
.
F
o
r
m
a
l
l
y
,
e
a
c
h
p
l
a
y
e
r
i
n
d
e
p
e
n
d
e
n
t
l
y
w
i
t
h
s
o
m
e
￿
x
e
d
p
r
o
b
a
b
i
l
i
t
y
￿
2
(
0
;
1
]
r
e
c
e
i
v
e
s
t
h
e
o
p
p
o
r
t
u
n
i
t
y
t
o
u
p
d
a
t
e
h
i
s
s
t
r
a
t
e
g
y
i
n
e
a
c
h
g
i
v
e
n
p
e
r
i
o
d
.
5
R
e
s
u
l
t
s
o
f
t
h
e
s
e
l
e
c
t
i
o
n
m
e
c
h
a
n
i
s
m
I
n
t
h
i
s
s
e
c
t
i
o
n
,
I
e
x
a
m
i
n
e
t
h
e
p
a
t
h
s
a
l
o
n
g
w
h
i
c
h
b
e
h
a
v
i
o
r
e
v
o
l
v
e
s
a
n
d
,
i
n
p
a
r
t
i
c
u
l
a
r
,
t
h
e
s
t
a
t
e
s
t
o
w
a
r
d
s
w
h
i
c
h
t
h
e
s
e
l
e
c
t
i
o
n
p
r
o
c
e
s
s
c
o
n
v
e
r
g
e
.
A
s
w
e
w
i
l
l
s
e
e
b
e
l
o
w
,
t
h
e
p
o
s
s
i
b
i
l
i
t
y
o
f
s
t
r
a
t
e
g
i
c
m
a
t
c
h
i
n
g
h
a
s
s
t
r
o
n
g
i
m
p
l
i
c
a
t
i
o
n
s
o
n
t
h
e
t
r
a
j
e
c
t
o
r
i
e
s
o
f
t
h
e
e
v
o
l
u
t
i
o
n
a
r
y
s
y
s
t
e
m
.
I
n
t
h
e
s
e
l
e
c
t
i
o
n
m
e
c
h
a
n
i
s
m
w
i
t
h
r
a
n
d
o
m
m
a
t
c
h
i
n
g
(
t
h
e
p
r
o
c
e
s
s
(
2
)
-
(
3
)
)
,
e
x
t
i
n
c
t
s
t
r
a
t
e
g
i
e
s
a
r
e
r
e
q
u
i
r
e
d
t
o
r
e
m
a
i
n
e
x
t
i
n
c
t
,
i
.
e
.
,
m
u
t
a
t
i
o
n
i
s
n
e
e
d
e
d
t
o
i
n
t
r
o
d
u
c
e
a
n
e
w
s
t
r
a
t
e
g
y
1
4
.
T
h
u
s
,
O
b
s
e
r
v
a
t
i
o
n
1
S
t
a
t
e
s
z
0
1
2
Z
1
￿
f
(
R
;
z
m
)
:
0
￿
z
m
￿
N
g
,
z
2
=
(
E
;
A
)
,
a
n
d
z
3
=
(
E
;
F
)
a
r
e
s
t
a
t
i
o
n
a
r
y
s
t
a
t
e
s
o
f
t
h
e
s
e
l
e
c
t
i
o
n
d
y
n
a
m
i
c
s
(
2
)
-
(
3
)
.
T
h
i
s
m
e
a
n
s
t
h
a
t
,
w
i
t
h
o
u
t
p
e
r
t
u
r
b
a
t
i
o
n
s
o
r
m
u
t
a
t
i
o
n
s
,
o
n
c
e
t
h
e
l
e
a
r
n
i
n
g
p
r
o
c
e
s
s
(
2
)
-
(
3
)
h
a
s
r
e
a
c
h
e
d
o
n
e
o
f
t
h
e
s
t
a
t
e
s
g
i
v
e
n
i
n
O
b
s
e
r
v
a
t
i
o
n
1
,
i
t
r
e
m
a
i
n
s
f
o
r
e
v
e
r
.
O
n
t
h
e
o
t
h
e
r
h
a
n
d
,
a
l
l
s
t
a
t
e
s
z
0
2
2
Z
2
￿
f
(
z
c
;
z
m
)
:
0
<
z
c
<
n
0
;
0
￿
z
m
￿
N
g
a
r
e
n
o
t
s
t
a
t
i
o
n
a
r
y
s
t
a
t
e
s
.
I
n
o
r
d
e
r
t
o
s
e
e
t
h
i
s
,
c
o
n
s
i
d
e
r
t
h
e
3
p
o
s
s
i
b
l
e
c
o
n
d
i
t
i
o
n
s
u
n
d
e
r
w
h
i
c
h
s
t
a
t
e
s
z
0
2
a
r
e
s
t
a
t
i
o
n
a
r
y
s
t
a
t
e
s
:
(
1
)
￿
￿
E
(
z
t
;
r
t
)
=
0
a
n
d
z
m
=
0
o
r
(
2
)
￿
￿
E
(
z
t
;
r
t
)
=
0
a
n
d
z
m
=
N
o
r
(
3
)
￿
￿
E
(
z
t
;
r
t
)
=
0
a
n
d
￿
￿
A
(
z
t
;
r
t
)
=
￿
￿
F
(
z
t
;
r
t
)
.
H
o
w
e
v
e
r
,
o
n
l
y
a
p
a
r
t
i
c
u
l
a
r
n
u
m
b
e
r
o
f
p
a
i
r
i
n
g
s
b
e
t
w
e
e
n
E
-
u
s
e
r
s
a
n
d
A
-
u
s
e
r
s
e
n
s
u
r
e
s
t
h
a
t
￿
￿
E
(
z
t
;
r
t
)
=
0
.
F
o
r
m
a
l
l
y
,
i
t
i
s
n
e
c
e
s
s
a
r
y
t
h
a
t
r
E
;
A
=
￿
d
(
n
0
￿
z
m
)
=
b
￿
d
f
o
r
￿
￿
E
(
z
t
;
r
t
)
=
0
.
A
s
r
E
;
A
i
s
t
h
e
r
e
a
l
i
z
a
t
i
o
n
o
f
a
r
a
n
d
o
m
v
a
r
i
a
b
l
e
,
o
n
e
c
a
n
n
o
t
o
b
s
e
r
v
e
r
E
;
A
;
t
=
￿
d
(
n
0
￿
z
m
)
=
b
￿
d
f
o
r
a
l
l
p
e
r
i
o
d
s
￿
￿
t
.
M
o
r
e
o
v
e
r
,
w
e
c
a
n
s
t
a
t
e
t
h
e
f
o
l
l
o
w
i
n
g
:
P
r
o
p
o
s
i
t
i
o
n
1
S
e
l
e
c
t
i
o
n
d
y
n
a
m
i
c
s
(
2
)
-
(
3
)
c
o
n
v
e
r
g
e
s
t
o
s
t
a
t
e
s
z
2
=
(
E
;
A
)
o
r
z
0
1
2
Z
1
￿
f
(
R
;
z
m
)
:
0
￿
z
m
￿
N
g
f
r
o
m
a
l
l
s
t
a
t
e
s
z
0
2
2
Z
2
.
P
r
o
o
f
.
S
e
e
t
h
e
a
p
p
e
n
d
i
x
.
1
4
T
h
i
s
c
o
n
s
t
i
t
u
t
e
s
a
p
o
i
n
t
o
f
d
e
p
a
r
t
u
r
e
b
e
t
w
e
e
n
t
h
e
K
a
n
d
o
r
i
,
M
a
i
l
a
t
h
a
n
d
R
o
b
(
1
9
9
3
)
’
s
m
o
d
e
l
a
n
d
t
h
e
a
s
s
u
m
p
t
i
o
n
m
a
d
e
b
y
R
o
b
s
o
n
a
n
d
V
e
g
a
-
R
e
d
o
n
d
o
(
1
9
9
6
)
,
w
h
i
c
h
i
n
t
u
r
n
i
s
s
i
m
i
l
a
r
t
o
t
h
e
b
i
o
l
o
g
i
s
t
s
f
o
r
m
u
l
a
t
i
o
n
o
f
e
v
o
l
u
t
i
o
n
a
r
y
d
y
n
a
m
i
c
s
.
5P
r
o
p
o
s
i
t
i
o
n
1
s
h
o
w
s
t
h
a
t
r
e
p
u
t
a
t
i
o
n
e
￿
e
c
t
s
m
a
y
e
x
i
s
t
i
n
t
h
e
e
v
o
l
u
t
i
o
n
a
r
y
c
h
a
i
n
-
s
t
o
r
e
g
a
m
e
w
i
t
h
p
u
r
e
l
y
r
a
n
d
o
m
m
a
t
c
h
i
n
g
.
T
h
e
￿
r
s
t
r
e
a
s
o
n
i
s
t
h
a
t
i
n
a
n
e
v
o
l
u
t
i
o
n
a
r
y
s
e
t
u
p
(
a
n
d
c
o
n
t
r
a
r
y
t
o
t
h
e
s
t
a
n
d
a
r
d
s
e
t
u
p
)
t
h
e
m
o
n
o
p
o
l
i
s
t
d
o
e
s
n
o
t
c
o
n
d
i
t
i
o
n
i
t
s
s
t
r
a
t
e
g
y
o
n
t
h
e
n
u
m
b
e
r
o
f
s
t
o
r
e
s
l
e
f
t
.
S
e
c
o
n
d
,
e
n
t
r
a
n
t
s
a
r
e
m
y
o
p
i
c
p
l
a
y
e
r
s
c
o
n
s
i
d
e
r
i
n
g
t
h
a
t
a
m
o
n
o
p
o
l
i
s
t
w
h
o
f
o
u
g
h
t
b
e
f
o
r
e
w
i
l
l
￿
g
h
t
a
g
a
i
n
.
T
h
e
y
d
o
n
o
t
t
r
y
t
o
i
n
￿
u
e
n
c
e
t
h
e
f
u
t
u
r
e
p
l
a
y
o
f
t
h
e
i
r
o
p
p
o
n
e
n
t
s
.
T
h
u
s
,
S
u
b
g
a
m
e
p
e
r
f
e
c
t
i
o
n
m
a
y
n
o
t
b
e
a
t
t
a
i
n
e
d
h
e
r
e
.
W
h
e
n
s
t
r
a
t
e
g
i
c
m
a
t
c
h
i
n
g
i
s
c
o
n
s
i
d
e
r
e
d
,
t
h
e
s
e
l
e
c
t
i
o
n
m
e
c
h
a
n
i
s
m
i
s
t
h
e
p
r
o
c
e
s
s
(
1
)
-
(
3
)
.
I
n
t
h
a
t
c
a
s
e
,
t
h
e
s
e
t
o
f
s
t
a
t
i
o
n
a
r
y
s
t
a
t
e
s
i
s
r
e
d
u
c
e
d
d
u
e
t
o
t
h
e
d
y
n
a
m
i
c
s
o
f
b
e
s
t
r
e
p
l
y
f
o
l
l
o
w
e
d
b
y
c
o
m
p
e
t
i
t
o
r
s
.
P
r
o
p
o
s
i
t
i
o
n
2
S
t
a
t
e
s
z
1
=
(
R
;
F
)
a
n
d
z
2
=
(
E
;
A
)
a
r
e
t
h
e
o
n
l
y
s
t
a
t
i
o
n
a
r
y
s
t
a
t
e
s
o
f
t
h
e
s
e
l
e
c
t
i
o
n
d
y
n
a
m
i
c
s
(
1
)
-
(
3
)
.
F
u
r
t
h
e
r
m
o
r
e
,
t
h
e
s
y
s
t
e
m
d
e
t
e
r
m
i
n
i
s
t
i
c
a
l
l
y
c
o
n
v
e
r
g
e
s
t
o
s
t
a
t
e
z
1
=
(
R
;
F
)
f
r
o
m
a
l
l
s
t
a
t
e
s
w
i
t
h
z
m
￿
1
.
P
r
o
o
f
.
S
e
e
t
h
e
a
p
p
e
n
d
i
x
.
P
r
o
p
o
s
i
t
i
o
n
1
m
e
a
n
s
t
h
a
t
,
u
n
d
e
r
t
h
e
r
a
n
d
o
m
m
a
t
c
h
i
n
g
a
s
s
u
m
p
t
i
o
n
,
t
h
e
s
e
l
e
c
t
i
o
n
m
e
c
h
a
n
i
s
m
e
i
t
h
e
r
c
o
n
v
e
r
g
e
s
t
o
t
h
e
s
u
b
g
a
m
e
-
p
e
r
f
e
c
t
e
q
u
i
l
i
b
r
i
u
m
z
2
=
(
E
;
A
)
o
r
t
o
t
h
e
s
e
t
Z
1
￿
f
(
R
;
z
m
)
:
0
￿
z
m
￿
N
g
.
T
h
e
l
a
t
t
e
r
i
s
a
c
o
m
p
o
n
e
n
t
o
f
N
a
s
h
e
q
u
i
l
i
b
r
i
a
e
x
p
r
e
s
s
i
n
g
t
h
e
s
t
r
a
t
e
g
i
c
i
n
d
i
￿
e
r
e
n
c
e
o
f
t
h
e
m
o
n
o
p
o
l
i
s
t
s
w
h
e
n
c
o
n
f
r
o
n
t
e
d
w
i
t
h
s
t
r
a
t
e
g
y
R
.
T
h
i
s
d
i
s
a
p
p
e
a
r
s
w
h
e
n
s
t
r
a
t
e
g
i
c
m
a
t
c
h
i
n
g
i
s
a
s
s
u
m
e
d
(
P
r
o
p
o
s
i
t
i
o
n
2
)
.
I
n
t
h
a
t
c
a
s
e
,
t
h
e
s
e
t
Z
1
i
s
r
e
d
u
c
e
d
t
o
t
h
e
s
i
n
g
l
e
t
o
n
z
1
=
(
R
;
F
)
.
T
h
e
r
e
a
r
e
t
w
o
f
o
r
c
e
s
b
e
h
i
n
d
t
h
i
s
r
e
s
u
l
t
.
F
i
r
s
t
,
i
n
c
u
m
b
e
n
t
￿
r
m
s
t
h
a
t
c
h
o
o
s
e
F
a
r
e
p
r
o
t
e
c
t
e
d
b
y
t
h
e
s
t
r
a
t
e
g
i
c
c
h
o
i
c
e
o
f
a
l
o
c
a
t
i
o
n
f
r
o
m
t
h
e
e
n
t
r
a
n
t
s
w
h
i
c
h
p
l
a
y
E
d
u
r
i
n
g
t
h
e
c
o
n
v
e
r
g
e
n
c
e
t
o
z
1
=
(
R
;
F
)
.
S
e
c
o
n
d
,
m
o
n
o
p
o
l
i
s
t
s
w
h
i
c
h
r
e
m
a
i
n
w
i
t
h
s
t
r
a
t
e
g
y
A
a
r
e
s
e
l
e
c
t
e
d
b
y
c
o
m
p
e
t
i
t
o
r
s
,
w
h
i
c
h
d
e
c
r
e
a
s
e
s
t
h
e
a
v
e
r
a
g
e
p
a
y
o
￿
o
f
A
.
T
h
e
s
e
t
w
o
f
o
r
c
e
s
t
o
g
e
t
h
e
r
f
a
v
o
r
t
h
e
i
m
i
t
a
t
i
o
n
o
f
s
t
r
a
t
e
g
i
e
s
F
w
h
i
c
h
i
n
t
u
r
n
f
a
v
o
r
s
t
h
e
i
m
i
t
a
t
i
o
n
o
f
R
.
T
h
e
r
e
f
o
r
e
,
i
n
d
i
￿
e
r
e
n
c
e
b
e
t
w
e
e
n
A
a
n
d
F
d
o
e
s
n
o
t
a
p
p
e
a
r
w
h
e
n
t
h
e
l
e
a
r
n
i
n
g
p
r
o
c
e
s
s
r
e
v
e
a
l
s
t
o
c
o
m
p
e
t
i
t
o
r
s
t
h
a
t
R
i
s
t
h
e
b
e
s
t
s
t
r
a
t
e
g
y
t
o
p
l
a
y
.
T
h
u
s
,
p
r
e
v
e
n
t
i
n
g
t
h
e
r
a
n
d
o
m
e
n
t
r
i
e
s
i
n
m
a
r
k
e
t
s
o
f
￿
g
h
t
i
n
g
i
n
c
u
m
b
e
n
t
s
s
t
r
a
t
e
g
i
c
m
a
t
c
h
i
n
g
r
e
i
n
f
o
r
c
e
s
t
h
e
r
e
p
u
t
a
t
i
o
n
e
￿
e
c
t
s
.
6
T
h
e
s
e
l
e
c
t
i
o
n
m
e
c
h
a
n
i
s
m
w
i
t
h
m
u
t
a
t
i
o
n
s
I
t
u
r
n
n
o
w
t
o
t
h
e
p
o
s
s
i
b
i
l
i
t
y
o
f
m
u
t
a
t
i
o
n
i
n
o
r
d
e
r
t
o
s
h
o
w
t
h
a
t
s
t
a
t
e
z
1
=
(
R
;
F
)
i
s
t
h
e
l
o
n
g
-
r
u
n
e
q
u
i
l
i
b
r
i
u
m
o
f
t
h
e
e
v
o
l
u
t
i
o
n
a
r
y
c
h
a
i
n
-
s
t
o
r
e
w
i
t
h
s
t
r
a
t
e
g
i
c
m
a
t
c
h
i
n
g
.
O
u
r
a
t
t
e
n
t
i
o
n
i
s
t
h
u
s
l
i
m
i
t
e
d
t
o
s
e
l
e
c
t
i
o
n
d
y
n
a
m
i
c
s
(
1
)
-
(
3
)
.
B
e
s
i
d
e
s
t
h
i
s
s
e
l
e
c
t
i
o
n
m
e
c
h
a
n
i
s
m
,
m
u
t
a
t
i
o
n
i
s
t
h
e
o
t
h
e
r
f
o
r
c
e
a
c
t
i
n
g
o
n
a
g
e
n
t
s
’
s
t
r
a
t
e
g
i
e
s
.
I
t
r
e
f
e
r
s
t
o
a
s
i
t
u
a
t
i
o
n
w
h
e
r
e
a
n
i
n
d
i
v
i
d
u
a
l
r
a
n
d
o
m
l
y
s
w
i
t
c
h
e
s
t
o
a
n
e
w
s
t
r
a
t
e
g
y
.
A
f
t
e
r
t
h
e
c
o
m
p
l
e
t
i
o
n
o
f
t
h
e
l
e
a
r
n
i
n
g
a
d
j
u
s
t
m
e
n
t
,
e
a
c
h
a
g
e
n
t
i
n
d
e
p
e
n
d
e
n
t
l
y
c
h
a
n
g
e
s
h
i
s
s
t
r
a
t
e
g
y
w
i
t
h
a
s
m
a
l
l
p
r
o
b
a
b
i
l
i
t
y
￿
.
T
h
e
l
e
a
r
n
i
n
g
p
r
o
c
e
s
s
i
s
t
h
e
n
p
e
r
t
u
r
b
e
d
1
5
.
I
n
e
c
o
n
o
m
i
c
c
o
n
t
e
x
t
s
,
t
h
e
m
u
t
a
t
i
o
n
p
h
e
n
o
m
e
n
o
n
m
a
y
b
e
i
n
t
e
r
p
r
e
t
e
d
a
s
e
x
p
e
r
i
m
e
n
t
a
t
i
o
n
o
f
n
o
n
o
p
t
i
m
a
l
s
t
r
a
t
e
g
i
e
s
i
n
t
h
e
s
e
n
s
e
o
f
(
1
)
-
(
3
)
o
r
t
h
e
e
n
t
r
y
o
f
a
n
e
w
p
l
a
y
e
r
w
h
o
k
n
o
w
s
n
o
t
h
i
n
g
a
b
o
u
t
t
h
e
g
a
m
e
.
T
h
e
d
y
n
a
m
i
c
p
r
o
c
e
s
s
(
1
)
-
(
3
)
c
o
m
b
i
n
e
d
w
i
t
h
t
h
e
m
u
t
a
t
i
o
n
m
e
c
h
a
n
i
s
m
g
e
n
e
r
a
t
e
s
a
M
a
r
k
o
v
c
h
a
i
n
o
v
e
r
t
h
e
￿
n
i
t
e
s
t
a
t
e
s
p
a
c
e
Z
.
T
h
e
e
x
i
s
t
e
n
c
e
o
f
a
s
m
a
l
l
p
r
o
b
a
b
i
l
i
t
y
￿
>
0
e
n
s
u
r
e
s
t
h
a
t
t
h
e
p
r
o
c
e
s
s
h
a
s
a
u
n
i
q
u
e
s
t
a
t
i
o
n
a
r
y
d
i
s
t
r
i
b
u
t
i
o
n
1
6
s
u
m
m
a
r
i
z
i
n
g
t
h
e
l
o
n
g
-
r
u
n
b
e
h
a
v
i
o
r
o
f
t
h
e
s
y
s
t
e
m
,
r
e
g
a
r
d
l
e
s
s
o
f
i
n
i
t
i
a
l
c
o
n
d
i
t
i
o
n
s
.
T
h
e
l
a
t
t
e
r
c
h
a
r
a
c
t
e
r
i
s
t
i
c
o
f
t
h
e
m
o
d
e
l
i
s
p
a
r
t
i
c
u
l
a
r
l
y
i
n
t
e
r
e
s
t
i
n
g
w
h
e
n
t
h
e
s
e
l
e
c
t
i
o
n
m
e
c
h
a
n
i
s
m
h
a
d
s
e
v
e
r
a
l
a
b
s
o
r
b
i
n
g
s
t
a
t
e
s
,
s
i
n
c
e
i
t
a
l
l
o
w
s
a
s
e
l
e
c
t
i
o
n
t
o
b
e
m
a
d
e
b
e
t
w
e
e
n
t
h
e
m
.
O
u
r
g
o
a
l
i
s
t
o
￿
n
d
t
h
e
l
o
n
g
-
r
u
n
e
q
u
i
l
i
b
r
i
u
m
o
f
t
h
e
g
a
m
e
a
s
s
u
m
i
n
g
t
h
a
t
￿
!
0
.
I
n
t
h
e
c
a
s
e
o
f
t
h
e
e
v
o
l
u
t
i
o
n
a
r
y
c
h
a
i
n
-
s
t
o
r
e
g
a
m
e
,
w
e
h
a
v
e
t
o
c
o
m
p
u
t
e
t
h
e
n
u
m
b
e
r
o
f
m
u
t
a
t
i
o
n
s
r
e
q
u
i
r
e
d
i
n
t
h
e
t
r
a
n
s
i
t
i
o
n
s
b
e
t
w
e
e
n
t
h
e
s
t
a
t
i
o
n
a
r
y
s
t
a
t
e
s
o
f
t
h
e
s
e
l
e
c
t
i
o
n
m
e
c
h
a
n
i
s
m
.
T
h
e
l
o
n
g
-
r
u
n
e
q
u
i
l
i
b
r
i
u
m
i
s
s
i
m
p
l
y
t
h
e
o
n
e
r
e
q
u
i
r
i
n
g
t
h
e
f
e
w
e
s
t
1
5
A
s
m
e
n
t
i
o
n
e
d
b
y
S
a
m
u
e
l
s
o
n
(
1
9
9
7
)
,
m
u
t
a
t
i
o
n
i
s
a
r
e
s
i
d
u
a
l
c
a
p
t
u
r
i
n
g
w
h
a
t
e
v
e
r
h
a
s
b
e
e
n
e
x
c
l
u
d
e
d
w
h
e
n
m
o
d
e
l
i
n
g
s
e
l
e
c
t
i
o
n
.
1
6
S
e
e
K
a
n
d
o
r
i
,
M
a
i
l
a
t
h
a
n
d
R
o
b
(
1
9
9
3
)
o
r
Y
o
u
n
g
(
1
9
9
3
)
.
6m
u
t
a
t
i
o
n
s
1
7
.
P
r
o
p
o
s
i
t
i
o
n
3
T
h
e
n
u
m
b
e
r
o
f
m
u
t
a
t
i
o
n
s
r
e
q
u
i
r
e
d
t
o
m
o
v
e
t
h
e
s
y
s
t
e
m
f
r
o
m
z
1
=
(
R
;
F
)
t
o
z
2
=
(
E
;
A
)
i
s
a
t
l
e
a
s
t
t
w
o
w
h
e
n
s
e
l
e
c
t
i
o
n
d
y
n
a
m
i
c
s
(
1
)
-
(
3
)
i
s
c
o
n
s
i
d
e
r
e
d
.
P
r
o
o
f
.
S
e
e
t
h
e
a
p
p
e
n
d
i
x
.
F
r
o
m
P
r
o
p
o
s
i
t
i
o
n
s
2
a
n
d
3
,
i
t
i
m
m
e
d
i
a
t
e
l
y
f
o
l
l
o
w
s
C
o
r
o
l
l
a
r
y
1
S
t
a
t
e
z
1
=
(
R
;
F
)
i
s
t
h
e
l
o
n
g
-
r
u
n
e
q
u
i
l
i
b
r
i
u
m
o
f
t
h
e
e
v
o
l
u
t
i
o
n
a
r
y
c
h
a
i
n
-
s
t
o
r
e
g
a
m
e
w
i
t
h
s
t
r
a
t
e
g
i
c
m
a
t
c
h
i
n
g
.
P
r
o
p
o
s
i
t
i
o
n
2
i
n
f
o
r
m
s
u
s
t
h
a
t
o
n
e
m
u
t
a
t
i
o
n
i
s
s
u
￿
c
i
e
n
t
f
o
r
c
o
n
v
e
r
g
e
n
c
e
o
f
t
h
e
s
y
s
t
e
m
t
o
z
1
=
(
R
;
F
)
.
A
s
t
r
a
n
s
i
t
i
o
n
f
r
o
m
z
1
=
(
R
;
F
)
t
o
z
2
=
(
E
;
A
)
r
e
q
u
i
r
e
s
a
t
l
e
a
s
t
t
w
o
m
u
t
a
t
i
o
n
s
,
s
t
a
t
e
z
1
=
(
R
;
F
)
i
s
t
h
e
l
o
n
g
-
r
u
n
e
q
u
i
l
i
b
r
i
u
m
o
f
t
h
e
e
v
o
l
u
t
i
o
n
a
r
y
c
h
a
i
n
-
s
t
o
r
e
g
a
m
e
w
h
e
n
t
h
e
c
h
o
i
c
e
o
f
a
m
o
n
o
p
o
l
i
s
t
i
s
v
i
e
w
e
d
a
s
a
c
o
m
p
o
n
e
n
t
o
f
t
h
e
e
n
t
r
a
n
t
s
’
s
t
r
a
t
e
g
y
.
I
t
i
s
w
o
r
t
h
n
o
t
i
n
g
t
h
a
t
s
t
a
t
e
z
2
=
(
E
;
A
)
i
s
t
h
e
l
o
n
g
-
r
u
n
e
q
u
i
l
i
b
r
i
u
m
o
f
t
h
e
e
v
o
l
u
t
i
o
n
a
r
y
c
h
a
i
n
-
s
t
o
r
e
g
a
m
e
w
i
t
h
r
a
n
d
o
m
m
a
t
c
h
i
n
g
.
T
h
i
s
i
s
d
u
e
t
o
t
h
e
a
b
s
e
n
c
e
o
f
t
h
e
t
w
o
f
o
r
c
e
s
s
u
s
t
a
i
n
i
n
g
t
h
e
r
e
s
u
l
t
i
n
p
r
o
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o
s
i
t
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n
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.
7
C
o
n
c
l
u
s
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o
n
T
h
i
s
p
a
p
e
r
p
r
o
p
o
s
e
d
a
n
e
v
o
l
u
t
i
o
n
a
r
y
c
h
a
i
n
-
s
t
o
r
e
g
a
m
e
w
i
t
h
s
t
r
a
t
e
g
i
c
m
a
t
c
h
i
n
g
.
T
h
e
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o
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e
l
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n
s
i
d
e
r
s
p
o
t
e
n
t
i
a
l
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o
m
p
e
t
i
t
o
r
s
w
h
i
c
h
h
a
v
e
t
o
n
o
t
o
n
l
y
c
h
o
o
s
e
w
h
e
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h
e
r
o
r
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o
t
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o
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e
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,
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u
t
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l
s
o
t
h
e
l
o
c
a
l
m
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r
k
e
t
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n
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o
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h
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c
h
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h
e
y
w
i
l
l
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o
v
e
.
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h
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s
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s
w
h
a
t
I
c
a
l
l
s
t
r
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t
e
g
i
c
m
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t
c
h
i
n
g
.
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h
e
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l
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o
w
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w
s
t
r
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t
e
g
i
c
m
a
t
c
h
i
n
g
c
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n
f
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v
o
r
￿
￿
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h
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n
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￿
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w
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h
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r
e
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u
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￿
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c
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n
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e
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n
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s
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h
e
b
e
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e
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.
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s
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n
g
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l
u
t
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n
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y
g
a
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e
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h
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y
,
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h
e
p
a
p
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r
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o
l
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o
w
s
S
e
l
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(
1
9
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’
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n
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c
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c
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c
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c
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c
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b
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.
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p
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i
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.
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<
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p
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￿
￿
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r
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c
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b
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c
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.
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n
t
h
e
s
i
d
e
o
f
t
h
e
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n
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b
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c
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c
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￿
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c
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b
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p
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f
￿
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￿
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.
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h
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s
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e
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d
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o
t
h
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t
Z
1
￿
f
(
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)
:
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￿
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￿
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g
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h
i
c
h
i
n
c
l
u
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e
s
z
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=
(
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)
.
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s
s
u
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n
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w
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h
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t
￿
￿
E
(
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r
t
)
>
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t
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s
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￿
￿
A
(
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>
￿
￿
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.
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s
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r
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n
s
m
o
r
e
A
-
u
s
e
r
s
(
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c
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,
t
h
e
s
y
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h
e
s
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t
a
t
e
z
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.
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e
￿
￿
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(
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￿
￿
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p
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c
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c
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,
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o
v
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n
g
t
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e
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y
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e
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y
f
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o
m
z
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=
(
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.
P
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f
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o
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.
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s
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￿
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.
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p
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,
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p
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n
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b
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b
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c
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￿
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.
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c
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b
s
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q
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p
e
r
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￿
t
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h
e
b
e
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y
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e
c
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n
i
s
m
e
n
s
u
r
e
s
t
h
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t
￿
￿
A
(
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t
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r
t
)
=
c
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h
e
r
e
a
s
￿
￿
F
(
z
t
;
r
t
)
=
a
.
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s
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,
o
n
e
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b
s
e
r
v
e
s
t
h
a
t
z
m
￿
>
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t
,
t
h
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t
i
s
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o
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y
s
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r
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t
e
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y
F
i
s
i
m
i
t
a
t
e
d
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y
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o
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l
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n
s
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r
a
i
n
i
n
g
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o
m
p
e
t
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r
s
t
o
c
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e
R
.
T
h
i
s
r
e
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u
l
t
a
l
s
o
h
o
l
d
s
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r
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=
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,
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n
d
t
h
e
n
i
t
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n
b
e
s
t
a
t
e
d
t
h
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t
t
h
e
s
e
l
e
c
t
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o
n
d
y
n
a
m
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(
1
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3
)
c
o
n
v
e
r
g
e
s
d
e
t
e
r
m
i
n
i
s
t
i
c
a
l
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y
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o
s
t
a
t
e
z
1
=
(
R
;
F
)
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r
o
m
a
l
l
z
m
￿
1
.
C
o
n
s
i
d
e
r
n
o
w
t
h
a
t
z
m
t
=
0
.
T
h
u
s
,
t
h
e
o
n
l
y
b
e
s
t
r
e
p
l
y
i
s
E
.
A
s
t
h
e
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o
n
o
p
o
l
i
s
t
s
d
y
n
a
m
i
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s
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e
l
e
c
t
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n
c
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n
n
o
t
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r
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t
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l
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e
w
s
t
r
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t
e
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e
s
(
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t
i
n
c
t
s
t
r
a
t
e
g
i
e
s
r
e
m
a
i
n
e
x
t
i
n
c
t
)
,
s
t
a
t
e
z
2
=
(
E
;
A
)
i
s
o
b
s
e
r
v
e
d
d
u
r
i
n
g
t
h
e
s
u
b
s
e
q
u
e
n
t
p
e
r
i
o
d
s
.
1
7
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o
r
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r
e
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e
t
a
i
l
s
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n
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h
i
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r
e
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u
l
t
,
s
e
e
K
a
n
d
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r
i
,
M
a
i
l
a
t
h
a
n
d
R
o
b
(
1
9
9
3
)
o
r
S
a
m
u
e
l
s
o
n
(
1
9
9
7
)
o
r
V
e
g
a
-
R
e
d
o
n
d
o
(
1
9
9
6
)
.
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f
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o
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i
t
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n
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.
W
e
h
a
v
e
t
o
s
h
o
w
t
h
a
t
o
n
e
m
u
t
a
t
i
o
n
i
s
n
o
t
s
u
￿
c
i
e
n
t
t
o
m
o
v
e
t
h
e
d
y
n
a
m
i
c
s
f
r
o
m
z
1
=
(
R
;
F
)
t
o
z
2
=
(
E
;
A
)
.
A
s
s
u
m
e
￿
r
s
t
t
h
a
t
t
h
e
s
y
s
t
e
m
i
s
i
n
z
1
=
(
R
;
F
)
a
n
d
c
o
n
s
i
d
e
r
o
n
e
m
u
t
a
t
i
o
n
j
0
2
C
p
l
a
y
i
n
g
E
.
A
s
a
l
l
m
o
n
o
p
o
l
i
s
t
s
p
l
a
y
F
,
w
e
o
b
s
e
r
v
e
t
h
a
t
￿
￿
E
(
z
t
;
r
t
)
>
￿
￿
R
(
z
t
;
r
t
)
.
C
o
n
s
i
d
e
r
n
o
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o
n
e
m
u
t
a
t
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n
J
2
M
p
l
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y
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n
g
A
.
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h
e
n
,
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t
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t
e
g
i
c
c
o
m
p
e
t
i
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r
s
c
h
o
o
s
e
t
h
e
l
o
c
a
t
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o
n
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o
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u
t
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t
J
2
M
w
h
i
c
h
e
n
s
u
r
e
s
t
h
a
t
￿
￿
A
(
z
t
;
r
t
)
=
c
w
h
e
r
e
a
s
￿
￿
F
(
z
t
;
r
t
)
=
a
.
A
s
c
<
a
,
m
o
n
o
p
o
l
i
s
t
J
r
e
t
u
r
n
s
t
o
s
t
r
a
t
e
g
y
F
c
o
n
s
t
r
a
i
n
i
n
g
c
o
m
p
e
t
i
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o
r
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o
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e
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.
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c
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.
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a
l
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b
r
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o
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v
e
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e
r
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e
e
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o
l
u
t
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p
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,
I
n
t
e
r
n
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t
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n
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l
g
a
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e
t
h
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r
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r
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v
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e
w
,
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o
r
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h
c
o
m
i
n
g
.
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e
r
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,
T
.
(
2
0
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2
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,
‘
E
v
o
l
u
t
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n
o
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o
c
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l
b
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h
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v
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r
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i
v
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u
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c
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n
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,
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u
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o
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c
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o
m
i
c
p
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r
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e
c
t
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v
e
s
1
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￿
8
8
.
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g
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D
.
(
1
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,
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o
n
v
e
r
g
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n
c
e
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o
e
q
u
i
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i
b
r
i
u
m
i
n
a
s
e
q
u
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n
c
e
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g
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p
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.
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u
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n
b
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,
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.
&
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e
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.
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.
(
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,
T
h
e
T
h
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o
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f
L
e
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r
n
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n
g
i
n
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a
m
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s
,
M
I
T
P
r
e
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s
,
C
a
m
b
r
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d
g
e
,
M
A
.
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u
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b
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,
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.
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,
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.
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h
e
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h
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r
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p
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w
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u
n
t
i
n
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r
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p
l
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c
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c
a
5
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3
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￿
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.
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a
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.
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a
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.
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,
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.
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,
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r
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,
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u
t
a
t
i
o
n
,
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n
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o
n
g
-
r
u
n
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i
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b
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c
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￿
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.
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.
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,
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.
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,
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e
p
u
t
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n
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n
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p
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r
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c
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c
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c
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y
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￿
2
7
9
.
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￿
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.
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n
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c
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c
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c
b
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￿
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.
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b
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.
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c
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c
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￿
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.
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.
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c
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c
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c
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c
b
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￿
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.
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R
e
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.
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￿
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b
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c
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c
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c
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￿
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.
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.
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,
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p
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c
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n
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,
p
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c
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c
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c
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c
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,
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￿
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.
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u
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.
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u
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